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(57) Abstract 

A method and appara- 
tus for depositing a low di- 
electric constant film by reac- 
tion of an organosillcon com- 
pound and an oxidizing gas at 
a constant RF power level from 
about 10W to about 200W or 
a pulsed RF power level from 
about 20W to about 500W. 
Dissociation of the oxidizing 
gas can be increased prior to 
mixing with the organosilicon 
compound, preferably within a 
separate microwave chamber, 
to assist m controlling the car- 
bon content of the deposited 
film. The oxidized organosi- 
lane or organosiloxane film has 
good barrier properties for use 
as a liner or cap layer ad- 
jacent other dielectric layers. 
The oxidized organosilane or 
organosiloxane film may also 
be used as an etch stop and 
an intermetal dielectric layer 
for fabricating dual damascene 

structures. The oxidized organosilane or organosiloxane films also provide excellent adhesion between different dielectric layers. A preferred 
oxidized organosilane film is produced by reaction of methylsilane, CHjSiHs, dimethylsilane, (CH3hSiH2, or 1,1 ,3.3-tetramethyl-disiloxane, 
(CH3)2«SiH-0-SiH-(CH3)2. and nitrous oxide, N 2 0, at a constant RF power level from about 10W to about 150W, or a pulsed RF power 
level from about 20W to about 250W during 10 % to 30 % of the duty cycle. 
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JB#$ft* w LU*. /^WRFiAli. fi2 0Wi»b«S)5 0 0WC 

13. 5 6MHz©RFt^SrMt5:^»JL<, 7*3.-^-f IM" 
ttl 0 3 0%T\ 2 0Wi»t)*Sl2 5 0 W ft 5 ^ kifi&b&t. t " 

V\ — 3tRFm^f4s ftl 0W^?>^2 0 OWfl 3. 5 6MHz©RFl*t 
*l&$tt5wi: L< , »2 0WHftl 0 OWTfWI&$tt'&-fc*sj:«J«F 

ft- 2 0^^*5)4 o°c©?s£fgia-e£C£*5;: 

§l#ttt«{k-t-5IWfcfi^ft*s^T-r5. 
[0 0 4 3] 

^JB^ftT, Oi5»f) 3 0 0 0 WC7^ ^ nft^^^CMDLftgl:, itfSf" 
[0 0 4 4] 

t^cd-h^w, rficvD/p ecvd y T^^*5j:t^~»'fbvy ^© 

^k^MtBitHfefcj;t>V isi/ h ^W^fy^W^nt^ (The 
rmal CVD/PECVD Reactor and Use for T 
hermal Chemical Vapor Deposition of 
Silicon Dioxide and In— situ Multi — st 
ep Planarized Process) J tlLfc^7 (Wang 
et a 1 . ) <D%m¥fft%5, 0 0 0, 1 1 3 ^<RtEilSttTV^. BU 

fcoftfRi, *'*w©ai$A-ca!)5T^9>r K^TUT^XIi (Ap p 1 i e d 

Materials, Inc. ) {C&jtSftT^S. 
[0 0 4 5] 



(20) #8 2002-503879 

mX^±-7$ 1 2£#P$£« 0 ^-^^i^^fA 1 9&<fct>*RF®$>2 
5te, fij»7^^3 6 ^iiCT~>^r A=>^ hn-7 3 4 ± 0 IMAMM. f 

8 Cfti(fl$Jlfc^fA3yho-7y7 h ?*7£3l : fTl-<5v'*xArJ>' h p 
-9 3 4»^J:!9$!|ffll$ixfcRi:«tt*3^ha-7 (MFC) *3J:tfStflS*fctt^ 

in, tfttfflSih,*. 

[0 0 4 6] 

^fAayhB-?3 4ii, cvd y T??<Di-^x<DW)fcZffl'ML, *y 

* (SBC) , TtD^il/f^^^/VAVffi^^-K, ^?7i-^# 

tt, *-K^r- ^ fc±^^^^OtfttiI^t5Ve r s a 

Modular Europeans (VME) Standard U" 3 — 

nlf7^?y^-K) r<7)VME^I?ft|±3:fc, l 6 t's/ Ff-^^ 

2 4 \£y hT Kl'^'^frtfi'S'^liifffc&Jfc"*"*. 
[0 0 4 7] 

•>7rAny 3 414, ^— K-r>*^ K7W^3 8 (C^^l^tbfc = V 

RT^^Oi:?^ h-<^4 4 in J; 0*Tfc>*L» Ztb^^H3^^t- 0 $ftg&$ 

^ U — A ©Sid 9— o<D^2 <D*r=-9 4 2^f-— bT^&fiNf 

EU:g©ft5fl!lK:Rtt&ft5. W^?40, 4 2ttRll*|£|plCil!f«Sr** 
1*07^ h^y4 4C*U>ftffl"C|4:^. 7-f F^4 4lt CR 



(21) !&m 2002-503879 

fctOiSruw y-y^^nt, 7>f 

10 0 4 8] 

IH4£#{rf MZ.t£s J* = y h 0-7 3 4 * ir'THIrtS = ^ t° 
a-^D^5A^B^ h4 1 0^ffli/>T7°n-fe^^^tTt-§So avk°^- 

, ^Jx.«*6 8 0 0 OTir^yy C, C + + , L < f±^°^ * ^©"SIS 

^y-^^x^^^Oa^k 0 ^-^ffiffl^"Hg»^^^X«HX^$ti5o A?7£ 
Wen - Kf^^ w^/w-tK-C&SftS^Wu a- Ktt = WW 

tb, £ h ^# 5> tbfc a WW 7=-FW^n W-f ;U $ ftfc * -f ^ K £ X7 >T 

7'7^/i'-fyo^i^M-Ki!)y^li5, y^Siv awW/V' 

o 

10 0 4 9]- 

iat?fc6o tw h^<>4 4-r y$y 3.—**m\^x, crt^-^oi^^ 

-^4 2 O^yoir^-fey hftft^P-fe^f-t^jRSrA^i"*. -fv^z* 
4 2 0ttv (i) Centura (7^7^ Kvr'JT/UXttJ: 



(22) 2002-503879 

[0 0 5 0] 
[0 0 5 1 ] 

7°D-fe^;>-'7-^f-7 u 7'>-^^4 3 Oft, 7 , nt7tU^^t7';l/-fy4 

2 O^feraS^Hfcftia^-Y >v<*5 J: — bSrStt, 

^a-/u-t"5J: 5lw»f^i-6. »^t<fi, 3 0 (eft 

% (i) ftkSfvY ©Bite* LT, ^y^fflv^ti5T^57>£$: 
tt5Igh (i i) ifOJ:5*^n-fe^Srffiffl1-S^-lrW<-C*tTi-6*»Sr 
&£-f5Xg^ (i i i) ^S^^>-^(7)^Jfflpr|gttSoJ:0^fir^2)7 o Pir^ 

£©a- tW^Lfcy h© r#^H (age) j % £ fcOT£©«;5fc 



(23) 2002-503879 

[0 0 5 2] 

*y—< >ry^-f-fjV— 4 3 0^\ JJt^^Otoa^-^V^t^o-t^-fey 
a-S-frSr^fTi-S^SrftS-t-St, V-^yft7>-f ^4 3 Oft r<D~>- 
^yf^-ftv—^y 4 3 OK: J; 9 &££*ifc7'p -fc*ir y hli^ot^.^lf 

w<i o^&rt%m&<D&m? *t zwMtz^vy^&Vy^-J-y * 4 0 

/<1 OtCfett^CVDypir^Dj^^M-r^yD^^A^- Kd»feft5. $ b 

t^SJ»W-fy4 5 0 > ^Pir*#*$iJfli)f-7>-^4 6 0, jE^faJ 
fPW-fy4 7 0, t-^«U»-^yyU-^^4 8 0, fcitf^X^filfclf 

^-fy4 9 0-?*5. m<D^^yy<mm^y^~^'y^, vr? 

[0 0 5 3] 

1"o ft^flt^>-fy4 4 0tt, -5r^-9"^^;u— 3 o&a<D 

7 , >-f-y4 4 0f4, $*^**^^W<«fifeS3g$:^ = ^-t-5Igt, 
jftR*flS*fT ^ix^ypirx-fej/ ho^P-fe^^^^— ^{-S<3v^Tftf^$ix5 

[0 0 5 4] 



(24) 2002-503879 

S„ ■9"fe^^#J»|tjtft»1^^/l'-^^4 5 Oft, S« 1 2±£&£ 

-t--sfc»^ffl^?>ti. ffift-, g«£!J7** i ort©0fi©g$ty ? hut 

£ # * = * - /w K 1 1 IS © MR £ * OtP"*" 5 * Kffl V in 5 f - ^ W< 
«J*K**«9»-f 3^n^5A3-K*»fcfc5. £«#!JT** 1 Ot^tt£ti 
f~fe7°* l 2ttS«*Stt6fc»»T$n, tt^l2lift 

-/>Ki id*&»i©K**fcttMIB*i3^"r«i«p.i-5. mtmut, y-tzf? 
ttmvy^-^y 4 5 cm, 5 ij r^t : s^7>-f-^4 4 o^be^$ti5 7 p 

p Y y<7 / -9 W&%LXl-f79 1 2(DWM*M®-$-Z> a 

[0 0 5 5] 

5^o^7A3-hW5. ^pir^tf^ffjij^l?-^-^^ 6 0[4, 

#6o yD-fe^^xfij^-^T'Vv-f-^4 6 oh:, -f--<x(D^^y^m^wMi-y f 

bgtt<5 0 ^Pir^^M^^-^^ 6 0S4, tf*W&7-(>'*ffl 

tL, SItT, (i) ^ifiS^/l^n-7^Wl (ii)^J&!> 
tt^Tf-^^^Waf-^- ^^4 4 0j&»kgttfcBfS©$JfE*2:JttfcU (i i i 

^D-fe^^^$iJ^lf-7Vu-5 1 ^4 6 0 J4, M4iW*^*f = * t5 

[0 0 5 6] 

6 Ote, 1 0rtcDjE^^$^{bi-5W(-^H^B#F^WS+t^^^^-Y 

, ^B-fe^^iSttflcatrBflc, flfctf, 1, 3, 5-M1V77-2, 4, 6- 



(25) #S 2002-503879 

h^f (i, 3, 5 - h y * v^*-ti>')frbMm&ti?>Wi&, 

(Oyv^xx-lts ■7°v±X#Xffl'$-V-7'fr— : ? ^4 6 0 (4, pJtmnyv^xtf * 

B-tZo ±i£Ltz£o^, mmoyvtxtfxoffim^ *-9 t 

Itx - T^WE T * -fe * -T 5 r. t kz. 4 19 , ffi M(D -7° p -fe * ft* fc&g ft E3£ # 
[0 0 5 7] 

j±7jfUW^y^-^^4 7 0(4, *ftJi?y^3 2fc*3tt5iK9#©IIBn©:*;£ 

ffim*tz\Z9-tf-y YfrtH'^ti^'rV'^m^-ffr-l-l/ 4 A Ofr 
b<D/<y/-9 t LTSttfcfcfta. 7 0 J4, ft^ 

OOffirt&aifcU iff^^-^> M£^<hitl£L, ^-^y M£#fc:*tJfc1- 
5f2'tt$tifcJE^r-^>^^P I D (JfcflK gtfh *34tf$[#) fit£#T, ffi 

5^(4, JE*WfP1>-^-^^4 7 0(4, »U#*r#S©H!PO***»-HiSc* 
[0 0 5 8] 

k-^fiJWf-^>-f-V4 8 0(4, f-ty^l 2&jQ#M-Sfc#)(EfflV^;n>-5 



(26) <t#S 2002-503879 

^ffJUllhy/V-^ ^4 8 Oft, ftW<flf^-fy4 4 0(C4>9 PftftfJS 
»t^A/-fy4 8 ott, f-ir^^ l 2rttcElI$;h,fc!lfc«#©ai#SI££8!l£ 

[0 0 5 9] 

7°7X^$IJ^f-y/W— fV4 9 0f4, iJT^n 0 (^ypir^m^l-M^tl 
7°yX-7^iJ^f-7 > Vu-^>4 9 0 14, f^/<flt^ 

[0 0 6 0] 

^;ofay*| (ECR) ^7X?CVDgf, ii^fRFi!M7 , 7X 
[0 0 6 1 ] 



(27) 2002-503879 

^mv>mk*^% J 7.y|f;ttt/^ y-yn^ir-ySte, n 2 o p e c v 

m5*^Mi-z>t. y r^^ i o^^^-/N^iag$n (200) , is 

0 5) o ;OitHXa2 0 5(i, ^H^tCji^^^jfe^^oT^S^^ ^< 1 5 
, Jl^PW^^-C7-Y^l±^iia$ix5 (2 10) 0 ^+*y^«gtt, 

mnmmztiz (215) . p*-^*, dt^io^^s^ 
5 (220) 0 

[0 0 6 2] 

3 0 0«$^5, 7^=^13 0 014, So^y7 , SSl3 0 2 tTfl! 
(DSIili 3 0 4 fc3EtR*ffifcJ£j&£;h,fc£JI»7>f ^3 0 6 , 3 0 8, 3 1 0© 

(it^y->nH^yv-{DPECVD'Jft7 7'i3 1 2 t£ J; 19 ^^5 0 
wO'/nt^li CVDU7^^10©3yt'a-i?3yl<n-7 3 4©^^ 

[0 0 6 3] 

12 6 A£#B8-f-5 fc, PECVD7^ = yi/i3 0 0li, N 2 Oft£fl)SMfc# 
CH 3 S iH 3 £fcte (CH 3 ) 2 S i H 2 ft EM^U S is? ls$Zlttt*J\'1f 



(28) #g 2002-503879 

- 2 0°Cfrbm4 0 0°C(DU&X*m&£)n, ££>f-, ^<t^-20W^40t 

c cm;i^|l5 0 0 s c cmiD^mX'ir^ij J "yy^^^Xl/^tzM^iS J > 
a^^y(DU^t, |*)5sc cm^ib^2 0 0 0 s c c m<DMmxmttf * £ 
-^tf^n-t^^7.-C4i^$ix5 0 7°Dir^^^{i, .jji*)0. 2 3&»P>f& 2 0 1 p m<7) 
Sit, ilttStrtfcttl&OAftfcftfc^He, Ar, Neft^OW^, 

iblt)2 0 To r r (DfrtlXRlfc U lOTor rit) fctet^JE^Rte-*"* - 

t<, IIII3 0 4 i:^JR7^^3 0 6\ 3 0 8, 3 1 0±f£^:7* 
— r/VfcS/y 3>-H^«aSSr^i-5 0 -©SJSWU 0. 0 5W/cmVf)l 

o o ow/ cm 2 <z)®is^m^^S"e^7X^^{b$tb, rom^&gw:, »i 

W/cm 2 J:n/J^^MS^J:!)|?JL<, mo. ld»fe«0. 3W/c 
[0 0 6 4] 

8-{yf©|-^i-Aft^tli *!J13. 5 6MHzOSWRFM 

#*#ia^*^-M-^£*k *&i o 5 o owe«2»$ttSwtdJ 
»o*»fc»i o o wciift^tuSo &MftnMMmx*i*. mmm 

RF«lt ^2 0W^f)i^2 5 0W©/^RFt*til$tl < ©Ji&R 
Flfc#&aBtt, ft 0 5 OWO/^RFl^T'l 0%3&»fc 3 0%©fa-f 

-f f - * ;w XMWi £ ft 5 o • R F i± , $1 v >|W H <DM M W * © * L 
<, |<1 2 0 OH z i Ofi^W^^ot©^ft|ft U\ i^jiiSRFS^^ 

— 3£0>fc<E>-Cfc5»£\ /<!7 — W</W4, jS2 0WA>?)*!ll0 0WOjiSlO'bO 
[0 0 6 5] 

&\<^X\ mk*^tf; *y7V^tztt.jr;V-tf J i/n$r*)-vm\$s l)10To r r 



(29) #g 2002-503879 

[ 0 0 6 6] 

±157° Pi?* ^#£^-5 PECVD7^-^^i3 0 0^ifK£tl (1 
^|lo|^ 2 0 0 0 A) v 06 BfcSv*J: ll£**y-f%9MZ 0 2 

[ 0 0 6 7] 

^y^«l3 0 2©^ot^^ii ( S i H 4x CH 3 SiH 3 , *fcH ( 
CH 3 ) 2 SiH 2> fciOT^^tb-c^y ^A^^^TOtt^^y-ir^xt^ 
$ti55 0wt%(7)jiiW (H 2 0 2 ) t?*S)5wi:*s»*UV^ LfrLft&b 

[0 0 6 8] 

1, 2-»7M^^ 

2, 2-^7^0^ 

i, 3, 5-Fy->7;-2, 4, (iW 

1, 3-bf* (V7/^f i/o^rf-y 

2, 4, 6, 8-rh7^f^>^nfF7v'^fy > ^fc« 
1, 2-^>7;fF77/l'i-Di^ 

[0 0 6 9] 

T/oir^tf^cDflfttUi, HetOA^2 0 0 0 s c c rnXfa*) , CH 3 S i H 3 



(30) 2002-503879 

■C10*»fe200sc cmT'fe •? , H 2 0 2 TrO. I^b3 g/#T?*>3„ iWtft 
tf^OSfEftfci, HeT?100H5 0 0 sc cmtfct), CH 3 S i H 3 "C2 Ofr 
5il00sccmtfc!) ( H 2 O 2 t0. li^lg/M5o rtlfb^fi^ 
, $5. 5fl»*>6. 5 y v h /U©g|K of- ft 5. VT??l 
Ott, *?*y7%mm$ 0 2&*i«LT^<&IH], fa 0 . 2^ft5To r r <OB 
t>X*mft£M^ttm*^\ ^y/**!3 0 2li, E)6 ClC^$ft5=fc 

^^S/^l3 12^tLtt«t^, !i7ni0Cfc^T, 10Torr£T 

[0 0 7 0] 

[0 0 7 1 ] 

H6D«r#RB-rsfc, s/^*l 3 0 2 Zmm^tzmz. y7^?10li 
, l 2^±S^-TSfc»(c, *381©»^;^/V5y*fclit;v 

[0 0 7 2] 

t* 3. r ^ *v v mm 

;^/^7^*fc«^^fy S'n yf-y^* h LTf£ffl£ft5 

^ N jgi^mM 5 i bastes 1 2±i;nfMa£ft, mt*^tf; 

'yy s y^\tir)Vii J • yf-f fx by^5 l 4iK 



(31) &m 2002-503879 

is i sa^-wbSftfc^s,^^* js y ^±ici(68igiir % 

[0 0 7 3] 

H7«rH»flB-t-5t, yv>y*Jttt, r<D^^«9(c, £MMm#£ It 
mt^r^iS / > 7 y$. tz tt.*frX j 5/ d f - y tf o ■» jyyy^tz 

mtit&zittz^y ^ymitm^-y^-y^^ v ^5 1 m <^m$i± 

u3ry-yfrbte5>Wi2<Dmm%-m 5 l 8/5$, /^-^b^ft/c^yf"^* h y 
T'nirX^-S^tf LT, = yf-yf* h y7£ T'OM^ij^ U /^-yft 

^Kfc^s/^^^^ v y7\z&vmm\^Tzm%£Kx\^\<^mn.&nft*^y^ 

[0 0 7 4] 

*mw{z£ vmm£tiz>ftMte'?^T;uy^i/ymmit, msw^i-x 0 \z 

, 7^f = y^im, #ifctt, H8Ai^8Hi:«»Wi: 

[0 0 7 5] 

HI8 Atw^-fJ; 5Ks ^D^, FSG, t/y avBflsttfcJfoJBi 
l5io^ v KiSi-Sfltj&o-y-wx^feJ:*^, ^J5, ooo^yno, oo 
OD©J|^t«li5 1 2±(c±i^$ti5o 138 Blc^f-J; 3fc, ^b^tfV 



(32) #82 0 0 2- 5 0 3 8 7 9 

i/^wRFi^^i^t^ 1)20 0^^1, o o oDwttn (omm 
fcm±^mm£hz>o &<^x\ {^^yj-^y** f-^/s i 4 y^?- 

y^Zti, =*y?t Y/^^rmu 5 1 6 ^y^^ f//M7^@8 

x-yfsf* h 5/7*5 1 4te, h y V ZbK7ym 

8D(^ti-3^ H)5, OOO^yno, OOODOJI^-Cij'f^ 

5 1 8^/^-yft^TSS5 2 0 SrS^-f^o &<^T\ BBUsitfal'** 
F/^7li, El 8 Fic^i-J; 3 fc, R)6>r tyxyfy^i©i^i 

1 0 0 7 6] 

lmW-cm©7/^;-^A|^Ltl. 7 mW- c m) , te^te, Stlll/h 
^/Vftt'WjgiSlft^y f!5 2 4iS», y ^7^if--> 3 — = 

t^ftol, ■£tzlt : tfab<Dm-& J £<D\,^1rfafr$:m^X, &5 2 6ifimftl£tis 
#mi±«itSr^fiKi-5. r©«igds, ffl£fcttte©&«^*«3*bfc«, El 8 H 

[ 0 0 7 7] 



(33) #8 2002-503879 

y$.tz\t*;utfy *su ^^M^ts'f^Tjv^^i/^Wikim 9 Six TV 

G*tz\*BP sGmtet°(D7ut tjismnfcme 1 o-t^if^ix-c, mtzti 
^^H^-r^o #vx\ lyf ^^tea*r— Ensur, syf^h^f 

[0 0 7 8] 
[ 0 0 7 9] 

lai o Ai^tj; ^i-, ^*y^, fsg« yv^ymitmtet^BKD&m 

0, 0 0 0 A(Dm&-£Xmm7 1 2±[zmm^tl : bo El l 0 B\c^ £ ?{Z.^ & 
fc^VtfVi^i/lT-feSigk^j/^y^* h ^7°7 1 4^\ m5 0frt>m2 0 

o A(dj?^^t*^i <D&mfewmi$m 1 1 o±i'±i^$tiSo ft*©^ =>ym 

it^tzityv ^y^n^-y^-y?** Y yfi 1 ^5 §frh%^2 0 0 A 

(ow^x^Mmi 1 4±(cit^^ix^ 0 . mt^my7ymxhz>m2<D&)Lm 

*17 1 8(2, K)5 0/6^^2 0 0 k(DW-^X^-y^-y^^ Yyf7\ 6±(C 
£M»£4x£ 0 Hk^X\ ^yj-y<f* V y-fl 1 6&J:Uqg5iJl7 14, 7 18^ 



(34) #$2002-503879 

1 0 £^ffl£-£5„ =-y*f-V>f* h y77 1 6 It, &&<D:7;*- h V y^77^ 
^-yxj/fy^^tlS. x-yf-Xf* Y y77 1 6*5*1*8*1 7 1 4, 7 1 

m^^titzm, m2<D&mfflmnfcm 7 2 2^ mi odic^j; 5^, ^5, 

0 0 0i>f>ftl 0, 0 0 0 A0J?^3;-?SS2 (7)^*1 7 1 8±lCi|^$tL5o & 
V^"C\ Ell 0 El^-fJ; £j£L<te, 7* hl^* hi 7 2 6X*&m<D-7 

* h yyi/77^ra^t, $&2ro&jgffls&«fci 7 2 2^/^-wb^ 

TIE$|7 2 4 ^IffSo &<^T\ M&cfct)^^^ h/z^TJi, El 1 0 F 
-TT) ^®^i-6o ^yfyfx by 77 1 6^2©^irWfri 7 2 2£ 
[0 0 8 0] 

lmW-cm©7;^;-7^I^LTl. 7mW-cm) , ££T?fi % $5>fc/h 
[0 0 8 1 ] 



(35) mm. 2002-503879 

x.*fc»ii, ^*5fiM©'>y ^yWLnMfrbtev , m 1 1 A*»e> 1 1 

[0 0 8 2] 

mi 1 Afc^-f-J: 5K> RJt"t5«i60^'<XK: i bJ:5^, 20II^i:% < fc9 

miO, 0 0 0 A©J?#-£-?gj&8 1 2UL*fM*$;h,5o 7 M/VORtftl 
fit, 1 0 %(Dt £ =l~ Tj-fJ */UT?RFa*!7 — W</Uj&S 5 0 0WT'N 2 O <t h U 

#T*||$ftSwi##*LK HI l lAl^ti?!:, 

[0 0 8 3] 

t^4^*«^ti«rlrt5 h Ui'f l/^ORtft!8 2 $5, 000 
a*ibif$l 0, 0 0 0 Aof TvM 7 U^/KD Ml 8 1 O(dit^$ix5 0 
M^yf I'^K^SftSfiJ:* 3 0 %©x a. — T" -Y * ^T?R F XI7 - U^/W 

^5 0 ow?N 2 o k * 7 fris? y&RfoZ&x&mztiZ z ttiWIz LV\, ft 

f^ORtff!8 2 2#/<* — ^acyf-^SftT, SBi%8 2 4£@i£-r5 
[0 0 8 4] 

lmW-cm©7^^^|;^Ul. 7 mW- c m) , %tf£X\t, £ hK'h 



(36) ■ #«2002-503879 

0 H^V?^£^©SI0^y t|8 2 8^IU^ ^^7^t*-y 3 y 

\m<D&mx*itm£titz&, i^mwrnm^ww-mitiim^m^^x^m^w-m. 

[0 0 8 5] 
[ 0 0 8 6] 

h <!: 2fi0^^7°air^^r5/ h^^tf [CENTURA DXZJ 
[0 0 8 7] 

^T©£ 2&y 7^Kl^ALfc&j£#;^ib, 3. OTorrCft^H 

[0 0 8 8] 

(CH 3 ) 2 SiH 2 55sccra 

EEBfrft^fGL^O 300sccm 

^A.He 4000sccm 
[0 0 8 9] 

^^^>t!7^f K*^6 0 0mi 1 (*;U) (D&mzlxrtbtl. 

2 0W<Dmmfcmt> (13MHz) y^j, KtdEPAP £ *VC , ^tv>y 



(37) #S 2002-503879 

[0 0 9 0] 

[0 0 9 1 ] 

/<)V7. R FfTj 

}±t)t I 5EC<DU£X\ mtl , 3, 5-M/^7/-2, 4, 
^ *bfc 0 
[ 0 0 9 2] 

l > 3,5-\-ryV-2,4,&-^)my,-(SiH 2 Cti 2 -) 3 -m^: 20sccm 

) 

3£$Hb^*,N 2 0 . 300sccm 

^!)!)A N He 4000sccm 
[0 0 9 3] 

^^->t!7^7M^ 6 0 0mi 1 <D{£^l£tt P, tl N 5 0WO 
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